Engineering biosynthetic pathways to generate antitumor indolocarbazole derivatives.
The indolocarbazole family of natural products is a source of lead compounds with potential therapeutic applications in the treatment of cancer and neurodegenerative disorders. Rebeccamycin and staurosporine are two members of this family, which are produced by different actinomycete strains. Although both compounds display antitumor activity, their distinct structural features determine different modes of action: rebeccamycin targets DNA topoisomerase I, while staurosporine is a protein kinase inhibitor. Here we examine the biosyntheses of rebeccamycin and staurosporine while we summarize our recent work concerning (a) identification and characterization of genes involved in the biosynthesis of indolocarbazoles in actinomycetes, and (b) generation of novel indolocarbazole derivatives in microorganisms by combinatorial biosynthesis.